Intracellular and subcellular oedema and dehydration.
Changes in intracellular water content appear to be common abnormalities induced by a wide variety of pathogenic mechanisms. Such changes in cell water produce changes in the water in various subcellular organelles bound by semipermeable membranes. Cell and subcell functions then alter in their turn. In isolated alveolar macrophages (rabbit), intracellular and intramitochondrial oedema reduces mitochondrial O2 utilization. Metabolic control is maintained because lactate production reverses (Pasteur effect). On reconstitution, O2 utilization and lactate production return towards normal, indicating reversibility. Cellular and intramitochondrial dehydration also reduces mitochondrial O2 utilization but metabolic control is lost because lactate production also decreases. Osmotic reconstitution does not reverse the abnormality. Exposure to hypotonic media leads to release of lysosomal enzymes (beta-glucuronidase, EC 3.2.1.31) to the extracellular phase of isolated alveolar macrophages. Some of this release is caused by exocytosis although, at low osmotic concentrations, intralysosomal oedema ultimately ruptures lysosomes, with extensive discharge of enzyme. In turn, lysosomal enzymes may injure more normal cells. Impairment of energy metabolism caused by hypoxia leads to intracellular oedema, because Na+ accumulates in the cells when ATP is no longer available for the sodium pump. Continued studies of the disorders in cell physiology caused by changes in cell and subcell water should provide important new insights into a wide variety of disease states (including pulmonary oedema).